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remainder of East Texas, and northern and western 
Louisiana. The warning was only partially verified. 
Frosts occurred on a few &tees for whch warnings were 
issued. 

Northwest storm warnings were issued for the east'ern 
portion of the Tesas coast,, and small-craft warnings for 
the western part on the mornin of the 14th, and verify- 

No general storm occurred without warnings.-? AI. 
Clin,e. 

ing velocities occurred within t % e period of tlie dis lay. 

DENVER FORECAST DISTRICT 

Disturbances that, had developed on the Plateau, i)r 
had advanced from that portion of tlie Pacific coa.st im- 
mediately to the northwest, were present in t,he southern 
portion of the Rock Mountain region during niost of 
the time from t,he 5t i i to the 13th and from the 2Gtzh to 
the end of the month. 'fiese LOWS were attended, at 
some t,ime during their pttssage eastward, by snow or 
rain in nearly all parts of the dist.rict. escept, southeastern 
New Mesico, although t.he recipitatiori east OI t,he Con- 
tinental Divide was everyw P iere extremely light. On the 
16th-17th a disturbance a.dvanced southward dong the 
eastern Rocky Mountain slope to northern Texas, where 
it recurved to the northenst,ward. I t  was attended by 
light snow in Colorado on the 17th and by violent, ancl 
highly destructive local storms in southern Illinois when 
it crossed that region on the following day. 

Warnin s of moderate cold wmes in eastern ('olorado 
were issue % on the niornings of the loth, 13th. tind 17th. 
The h t  of these was partially, and the last. two were 
full verified. 

darnings of freezing temperatures and frosts wlicli 
were generally verified were issued as follows : Freezing 
temperature in southern New Mesico and southeastern 
Arizona on the 11th and 13th, and in estreine south- 
eastern New Mesico on the 14th, 15th, 18th, and 19th. 
Warnings of frosts in southwestern Arizona on the 11th 
and 13th; in south-central New Mexico on the 14th, 
15th, lSth, and 19th; in southern New Mesico on the 
16th, and in the western \-alleys of Colorado on t,he 3lst. 

Owin to the estrenie dryness on the eastern slope of 
the Roc a ies in Colorado, where some fires had alread?- 
started, a fire-weather warning of strong shifting winds 
during the following day was issued for this port,ion of 
the State on the evening of the 31st. when n disturh:inre 
was advancing northeastward froni ctnli. 'Hie wttriiiiig 
was fully justified.-J. Jf. Shtritr. 

SAN FRANCISCO FOREC.\S'r I)IKl"l'tI("'l' 

As a rule the month of March WILR :I reltitivcly quiet, 
one in the Pacific States Forecast District. Sturin warn- 
ings were ordered on hut two clays, the l4t.h rtiitl :{(Mi, 
for the north coast: on one tlav, the 29th, for t.he cwast 
south of San Francisco: and on one day, the XMi for 
the San Francisco Bay region. Frost wnrnings were 
ordered for parts of California. daily from the Gth t.o 
13th and for Washington and Oregon for the Btli, itJi, 
and 8th, and the 33d, %til, %th, and 39th. 'I'hese fore- 
c a s t ~  were verified in practically $1 instant:es. but the 
extent of damage froiii fresh is not. tlelinitely Icnnwn. 
The early issue of 'frost warnings i i i  Washington :inti 
Oregon was necessary hecrcuse t tie growing season w11.s 
considerably ahead of nomid. 

Considered from the stmclpoin t of fore!cwt.incr. t.lie 
month was an interesting one. espetG~lly for (l:dihnirt,  

where except for two periods, naniely the 7th t.0 the 10th 
and the 26th to the 31st, inclusive, when rain fell in 
neurl~7 all parts of t,lie Stat.e, fair weather was general. 
'i'he rainfall was heavy and general during the period 
1 )eginninf the 36th ancl continuing int.o tlie month of 
.ipril. ' h e  occurrence of these rains was niore than 
1ikel.v due to the ttbnoriiial developiiients tliicl displace- 
i t1ent.s uf t,he : m i c  of high haronietric pressure t.lutt nor- 
iiinlly is found off t.he California coast. In  t,he fornier 
instance of r;iins in California, i. e., the 7th to loth, this 
;Lriw of barometric pressure was far north of ik 
nominl position? rcncl its major mis paralleled the nieri- 
tlians. wliereas usually its major axis lies niore or less 
enst. t.o west. imd wit.11 its en.stern periphery impinging 
on the co:i.st. In this inst.ance, an area of low ha.ronietric 
pressure fornietl oyer Nevada and caused li lit t.o moder- 
d e ,  tliough general, rnim in C!difornia. Seginninf on 
tho SAt.li? liowcver, there wn.s a radical c-leptirture roin 
the normil pressure situation ol-er the ocean. The area 
#.If  liigli t);iromet.ric pressure, normally central near lati- 
t,iicle :W nntl longitude (west) 1 40°, retreated westward 
itpprosirnaitely 20' in longitude, and perniitted LOWS 
Irma the north Pacific. to ac1vmc.e southelistward and 
h ing  California under their influence. The result was 
t,liat8 a series of J.OWS, the lilie of which hat1 not occurred 
prarii-)usly for R long tinie, crossed the coast line south of 
thv Oregon border, and rnusecl general and heavy rains 
throughouto California. Occurrences such 8,s this indicate 
that 11. ;inowledge of tlie l)eim\-ior of this area of high 
bil romet.ric pressure is essent,ial t.o tleteniiining the times 
of tliose changes from the usuul fir-wenther types of 
isobaric patterns which bring 0.n eriods of unsettled 
weather and rains in Cnlifornitl.-l? 111. Boztri.t. 

RIVERS A N D  FLOODS 

By H. C. FRANKENFIELD, in Charge of Division 

With but t.wo esceptions the floods of March in the 
larger rivers werr very moderat,e, m d  all, tiside from an 
ire-gorge flood in t.he Missouri Riwr near Niobrara. 
Nebr., occurred east of the Mississip I River. The 

end of this report. 
The most. severe flood of the month occurred in the 

Connect.icut Rirer and its tribut,aries. Moderately 
heavy rains fell on March 25 and 29 but the temperahres 
had been high for several days, and there was a snow cover 
over the up er drainage ba.sin ran ing in depth from 
i to niore t. an 20 inc,lies. robab B y equivalent, to at, 
least, 2 inches of water. so t at  with t,he rainfall tsherc 
must, haw been approsinin.t,ely 3 inc.hw of water, a 
sufficient. quantity to have caused H. sewre flood at  this 
time of t,he year regardless nf ot.her condhions. Re- 
pork, oficia.1 and otherwise, indica.t.e that, disast.rous 
Hoods occurred t,liroughou t New Hampshire and Ver- 
mont. and in t,he smder  streanis of the Adirondaclr 
region of New E'ork. In t.he lower Connecticut River 
Valley the fond crest was not an unusual one for the 
time of t.he yea,r and virtually no damage resulted. 
In the upper valley trhe damage wa.s quite severe hut. 
it. was iiiipossihle to obtain tiny esbima.tes as t,o t,lie amount 
thereof. 'I'hc town of Randolph, Vt.. suffered severely, 
two dams and t i  houses liaring been swept away, with 
i-esult.ing dnniage amount,ing t.0 about. .aS.50,000. 

wiial st,atistictil data will he found in t K' e t,able at. the 

R K 
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Above or below- 

In connection with the Connecticut River it is inter- 
esting to note that all records for continuous navigat.ion 
of the lower river have been surpassed. the river having 
been open without intermission smce March 31, 1933. 

The second flood of importance was that. of the 
Wabash River of Indiana and Illinois. It was caused 
by the heavy rains of March 1 3  and 14 over the Wabash 
drainage basin. At Lafayette, Ind., the crest stage of 
22 feet on March 15, was 11 feet above the flood stage, 
while below Lafa.yette the crests averaged from 4 t.0 
5 feet above the flood stages. 

As there were no growmg crops in the lowlands the 
losses were small, probably as much as $20,000, mostly 
through enforced suspension of certain business actirit.ies 
in the urban c1istriot.s. The reported ralue of the prop- 
erty saved through t.hn Weather Bureau warnings was 
$30,000. 

An ice gor e about 5 miles in length and 20 feet in 
height forme 5 between Mmch 3 and 5 in the Missouri 
River from the mouth of t,he Niobrara River west,ward. 
Bottom lands in some places were under 12 feet of water, 
but fortunately the ice gave awa in about 3G hours 
ant1 the river gadua.lly receded. garnings were issued 
promltly upon receipt of t.he first adFices and the re- 
porteh losses were ouly $2,500, while the savincr of 
pr0pert.y by reason of the warnings was estimate> a t  
$8,000. 
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ATLANTIC DR4INAGE 

! EAST OVLF DRAINAGE 

Cahaba. Centervillr \la.. . ______._________ 
Tnmbigbee. Lock N b :  4. Dnmopolis. Ala. _ _  
Pearl, Jackson, IIIs3. _ _  __. . _ _  _____._ ~. .  _ _ _  
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.Maumw: 

St. Joseph, Monryelirr, (Jhio. _ _ _ _ _ _ _ _ _ _  . ___ ,  
.\ugldze. Dellanre, Ohio ... __. __. __.___. . _ _ I  

Fort Wayne. 1114  15 
Napnleon. Ohio- . .. . _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  j io 
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Beardstown, Ill. -. _ _ _ _ _  . _ _  -. _____.. . .-- 12 , 

I 
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MEAN LAKE LEVELS DURING MARCH, 1935 

By UNITED STATES LAKE SURVEY 
[Detroit, Mich., Apr. 7, 19251 

The following tlatii are reported in the “Notice to 
Mariners’’ of the. ahove date: 

Lakes 1 
I 
! 

1 Lake St. Cldr’s level: In March, 1925, 573.41 feet. 

FLOOD PROTECTION IN WICHITA, KANS. 

By 5. P. PETERSON 

[Weather Bureau, Wichita. Pans.] 

The city of Wichita is situated at  the confluence of 
the Big Arkansas and the Little hkansas Rivers, the 

oh the southwestern Big Arkansas River 
a southeasterly trend and the 

Little Arkansas flowing in a very winding course south- 
ward through the northwestern part of the city and 
emptyinu int.0 the Big L4rkansas River a short distance to 
the nortxwest of t.he central business section. To the 
east of these two riveis lies about two-thirds of the city. 
and this part is hisec.t,ed by Chisholm creek and its con- 
t,inuation. t,he drainage canal. which flows in a eneral 
aout,liward rliret.t.ioii through it. emptying into t a e Big 
.lrlinnsns River a short distance below the city. 

The sit.e nf t,lw c.it,y of Wichita. has been subjected to 
t.lirc!e estensiva floods, one in IY77. one in 1904, and the 
I&. in 1%?:$. ’i’hcrc have ~ l s o  been seyeral minor floods. 
I n  rxtensiw Ilnoiling the overflow waters of t.he three 
st,rca.rns bend t.o nirrge a.nd foriii a slirtllow lake, covering 
niuch of t,he city nut1 surrounding territory. 

1niineclint.ely after the flood of 1904 action was taken 
to control the floncl waters, especially of the Little 
Brkanstrs River and Chisholm Creek (then flowing in its 
natural winding cnurse sout,hwartl thrnugh the eastern 
portion of the city) as t-hese two streams caused the most 
damaging overflows. This cnntrol was accomplished 
to a certain ext.ent by constructing d kes alon the 
portion of the Little Arkansas River gom whicg the 
overflow waters nioved toward the central business 
section and bv clearin the channel of that portion of 
the stream of such o E structions aa would hinder the 
streamflow, while through the section drained b 

was dug from the Stock Yards district, near the extreme 
northern portion of the city to the mouth of the stream, 
eliminating the windings of this stream within most of 
the city, making a straight course for the streamflow 
and also it considerably larger channel capacity than 

gassing art of the city wit 

Chisholm Creek, a canal (the present drainage can J ) 


